There is a vigorous debate about the appropriate roles of the state and federal governments in reducing greenhouse gases and mitigating climate change.
1 There has been little if any discussion, however, about the appropriate roles of the states and the federal government in adapting to climate change. Yet significant climate change is unavoidable, and adaptation will be an important and difficult task. It is not too early to begin considering how that task should be allocated between levels of government.
All levels of government are likely to play some role in mitigation. State and local governments are in some ways the natural "first responders" to climate change. They own or license critical infrastructure, provide health services, and control land use. The federal government, however, may step in to provide mandatory standards for adaptation efforts or finance adaptation. These federal efforts may be subject to certain constitutional constraints that could limit policy responses. Before adaptation needs become truly acute, we need to think about the appropriate roles of state and federal governments.
This Article is a first step in mapping this new terrain. Part I provides a short introduction to climate adaptation. The United States will face significant climate impacts in the next few decades, and governmental responses will be required. 2 Part II discusses the role of the federal government in setting adaptation standards, while Part III analyzes the appropriateness of state versus federal funding for adaptation. States are likely to play the leading role in funding adaptation and setting standards, but federal intervention may be warranted by the existence of interstate spillover effects, political distortions that hinder state responses, or equity factors. Finally, Part IV considers how constitutional constraints may limit the federal government's role. Under present law, those constraints are mild, but future doctrinal evolution is difficult to predict.
For analytic purposes, this Article will distinguish between mitigation and adaptation as well as between the federal government's regulatory and fiscal roles. But these distinctions are somewhat artificial. As Part I discusses, the same action can both mitigate future climate change and assist adaptation to impending climate change. Similarly, standardsetting and federal funding may be combined. We can expect to see hybrid programs that cross lines between categories.
For instance, consider a federal program that increases recycling and use of gray water by municipalities. Such a program would serve adaptation (by helping cities to cope with less reliable water sources) and mitigation (by reducing energy demands associated with moving water from water bodies or aquifers to urban users). Such a program could also combine funding and regulation. One model would be the Clean Water Act's treatment of municipal treatment plants. The statute requires treatment plants to adopt secondary treatment (and more stringent controls if needed to attain applicable water quality standards) 3 its combination of regulation plus funding may appeal to policymakers. It is easy to imagine expansion of this program to a combination of mandates and subsidies for recycling water in order to reduce demand and deal with expected drought conditions. This is an example of the kind of cooperative federalism that we might expect to see in responses to climate adaptation. 8 Although reality is less tidy than our analytic categories, we can still gain clarity by drawing conceptual distinctions between adaptation and mitigation as well as between regulation and fiscal measures.
I. A SHORT INTRODUCTION TO CLIMATE ADAPTATION
Adaptation to climate change is unavoidable. The fact is that some degree of climate change has already begun, and further change is inevitable. 9 This section will survey some of the most likely impacts of climate change and the sorts of adaptation that may be required.
Climate change will raise sea levels, a simple effect with potentially far-reaching consequences. Sea level rise will have substantial impacts 9. M any scientists and policy makers believe that a doubling of CO2 from preindustrial levels to 550 ppm may be unavoidable in the 21st century. This is so because the world's political and economic system cannot respond rapidly enough to make faster changes in some major polluting sources such as gasoline-powered automobiles or coalfired power plants. The lag time of CO2 released from the ocean also contributes to this problem. Even if all nations could have stabilized emissions in the year 2002, the concentrations of GHGs would have continued to rise and would approach 500 ppm by the year 2100. After that, GHG concentrations in the atmosphere would continue to rise for several hundred years before stabilization would be achieved. Even to stabilize CO2 at 1,000 ppm will require reductions of emissions below current levels. Donald A. on the United States such as causing dramatic losses in wetlands. 10 Because the slope of coastal areas on the Atlantic and Gulf Coasts is low, a forty-centimeter rise in sea level could result in as much as sixty meters of beach erosion and may cost billions of dollars.
11 A half-meter sea level rise would place $185 billion of property in jeopardy by 2100, and the cost of protecting developed areas from a half-meter rise would be $115 to $274 billion.
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In Dade County alone, approximately $10 billion in property is within 65 centimeters of sea level. 13 Thus, sea level rise translates into significant increases in flood risks.
Water supply is another key climate impact. Flood risk and water supply issues can be intertwined, as in the California Delta, where potential levee collapses due to flooding would drastically impair water supplies for much of the state.
14 Meanwhile, in the Southwest, the future of the water supply is uncertain, with potentially major impacts on agriculture.
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Recent evidence regarding the Southwest is particularly worrisome:
Scientists also looked at the prospect of prolonged drought over the next 100 years. They said it is impossible to determine yet whether human activity is responsible for the drought the Southwestern United States has experienced over the past decade, but every indication suggests the region will become consistently drier in the next several decades. Richard Seager, a senior research scientist at Columbia University's Lamont-Doherty Earth Observatory, said that nearly all of the 24 computer models the group surveyed project the same climatic conditions for the North American Southwest, which includes M exico. "If the models are correct, it will transition in the coming years and decades to a more arid climate, and that transition is already underway," Seager said, adding that such conditions would probably include prolonged droughts lasting more than a decade. 16 17 Some involve management of water systems through use of longer-range predictions to guide water reservoir use. Managing water demand is another option, including increased use of market transfer among users or conservation and efficiency improvements. It is also important to evaluate the risks to water infrastructure posed by more severe floods, which may require investment in strengthening existing dams and levees. Additional storage capacity (both surface and groundwater) may also be called for.
Denis
The challenge of adaptation will be substantial. The Stern Report estimates that the cost of adapting infrastructure "to a higher-risk future could be $15-150 billion each year (0.05%-0.5% of GDP), with onethird of the costs borne by the U.S. and one-fifth borne by Japan." 18 The difficulty of adaptation varies directly with the pace of climate change and the potential increase in extreme events. "Extreme events such as floods and drought cause extensive damage to many parts of society, and thus a critical issue for adaptation is the degree to which frequency, intensity, and persistence of extreme events change." 19 Simply because of higher sea levels, higher flood levels would result, with a possibility that by the end of the century what are now 100-year floods would become 50-year or 30-year floods. 20 Public health impacts of climate change are also a concern.
21 By midcentury, the number of heat wave days in Los Angeles is expected to at least double over the late twentieth century and quadruple by the end of the century. 22 One of the most vulnerable group (ages over 65) will double in the United States by 2030. 23 Higher ozone levels due to the increased temperature will cause additional deaths. 24 The probability of large wildfires is also expected to increase by 12% to 53% by the end of the century.
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Just as climate impacts are multiple, so are adaptation techniques. Adaptation covers a wide spectrum of responses:
The array of potential adaptive responses available to human societies is very large, ranging from purely technological (e.g., sea defenses), through behavioural (e.g., altered food and recreational choices) to managerial (e.g., alt ered farm p ract ices), t o p olicy (e.g., p lanning regulations). While most technologies and strategies are known and developed in some countries, the assessed literature does not indicate how effective various options are to fully reduce risks, particularly at higher levels of warming and related impacts, and for vulnerable groups. In addition, there are formidable environmental, economic, informational, s ocial, at t itudinal and behavioural barriers t o imp lement at ion of adaptation. 26 Few of these measures are costless, and some may turn out to be quite expensive. It remains to be seen how different levels of government will participate in this effort.
State and local governments are beginning to understand the need for adaptation. For instance, Chicago has issued a detailed guide to adaptation for municipalities. 27 The guide considers a broad range of impacts, including shoreline erosion, invasive species, health threats from heat waves and increased ozone, damage to key infrastructure, and flood damage.
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It is important to understand that climate change adaptation and mitigation can overlap. For instance, green building can be a way of mitigating climate change through reduced energy use, but it can also help adapt to climate change through more efficient water use or internal temperature control. The trend toward green building may push some regulatory decision making from the local level to the state level, 29 and it is easy to imagine that the federal government might step in to promote the move to green building. Similarly, water systems are a significant source of energy use, so water conservation efforts can both respond to climate change and help mitigate future change. 25 Although the two may be connected in practice, it is useful to distinguish two federal roles. First, the federal government may leave adaptation efforts to the states or the private sectors but mandate that certain standards be met. For instance, it might require that all levees be adequate even if climate change increases future flooding. Second, the federal government might itself undertake adaptation projects or fund projects by states or the private sector. We begin with the first issue in this section, deferring the other issue until the next section.
It is too early to know what policies the federal government will embrace regarding adaptation standards or the degree to which the federal government may be involved. The answer depends in part on how well state governments perform in meeting the adaptation challenge. Direct federal regulation is likely to be a last resort.
Standard-setting does not necessarily equate to explicit regulation of the kind found in federal pollution statutes. The federal government may use other techniques to set uniform standards, such as, conditioning state funding on a state's adoption of federal standards. It may also use as sources of leverage other federal programs, such as flood insurance, water supply contracts from federal projects, federal licensing or funding of infrastructure projects, or conditions on agricultural subsidies.
To get a sense of the range of possibilities, we might consider the following as a sample of potential areas for new federal standards:
• Efforts to deal with the increased risk of floods, such as (a) limitations on infrastructure construction in flood plains or coastal areas, (b) mandates to relocate some existing infrastructure inland, or (c) minimum performance standards for levees, including those owned by state or local governments or private parties.
• Restrictions on building in areas that will be subject to wildfires in hotter, dryer conditions. • Measures to deal with the threat of increased drought, including (a) water allocations between states during drought periods, (b) multistate or nationwide requirements for water conservation for irrigation or municipal water systems, or (c) bans on the production of crops such as rice or cotton in irrigated areas.
• Modification of the Endangered Species Act to require landowners to preserve habitats not currently used by an endangered or threatened species, when climate change is likely to force the species to relocate to that habitat.
In addition, climate impacts might be managed in part through current federal law. Stricter control of water pollution may be needed to attain existing water quality standards in order to counter the effects of higher temperature or decreased flow. Similarly, higher temperatures could increase ozone levels in cities, requiring stricter pollution controls to meet air pollution standards that are already on the books. Likewise, the Endangered Species Act may require actions to maintain minimum flows during drought periods, which in turn would require water conservation by other users, and perhaps increased storage facilities.
Thus, although new forms of direct federal regulation may not seem a strong possibility, at present, there are a variety of other ways in which federal adaptation standards might emerge. In considering how much of a role the federal government should play, we can learn from the existing debate about the federal role in environmental regulation. Understanding the reasons for a federal role in environmental law may illuminate arguments for a federal role in adaptation policy.
Why shouldn't environmental protection be left to the states, as it generally was until forty years ago when Congress began to enact modern environmental statutes? 30 One reason is that environmental problems themselves may cut across jurisdictional lines. As Richard Revesz has pointed out, the economic argument for a coordinated solution in this situation is undeniable. 31 For a similar reason, adaptation efforts may cross state lines-for example, failure to conserve water in 30 . This historical evolution is discussed in Richard J. Lazarus, Such spillover effects are relevant to adaptation issues. When watersheds cross state lines, flood control efforts in one area may affect another. In arid areas, failure by water users in one state to conserve may mean that less water is available for downstream users. The spread of invasive species due to climate change may also cross state lines, as do impacts on migratory native species or species whose ranges may be pushed northward due to climate change. Invasive species that carry diseases, such as malaria mosquitoes, are a particular concern.
32 As illustrated by Hurricane Katrina, major disasters may also displace large populations, imposing costs on communities outside their state of origin. Furthermore, infrastructure that is exposed to climate impacts, such as highways, railroads, power lines, and pipelines, may suffer service interruptions that impact businesses and individuals well outside a state's borders.
Another type of spillover is economic rather than environmental. In a world of capital mobility, regulatory efforts may be stymied by capital flight. In order to attract and retain industry, a jurisdiction may lower its environmental standards only to spark a round of similar responses from other jurisdictions. Similarly, in order to attract new business, states might fail to impose stringent energy or water conservation standards on buildings, or to keep taxes low, states might neglect infrastructure projects that would help reduce climate impacts. The result is a race to the bottom, in which jurisdictions compete by progressively lowering their environmental standards until they hit rock bottom.
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Only the intervention of a centralized authority can halt this destructive competition between jurisdictions. As Revesz explains, under this "race to the bottom" model, local jurisdictions would face a prisoner's dilemma so that federal regulation can be seen "not as an intrusion on the autonomy of states, as it is often portrayed, but rather as a mechanism by which states can improve the welfare of their citizens." 34 Considerable dispute exists among scholars regarding the "race to the bottom" rationale. Under many conditions, just as competitive markets for goods can produce efficient results, interstate competition can produce economically efficient environmental regulation. However, economic theory suggests four circumstances in which the race to the bottom may occur, justifying some multijurisdictional solutions. 35 First, local governments may be forced to use flawed methods of taxation, leading to distortions in other regulations in an effort to attract business. An example might be California's Proposition 13, which virtually freezes the property taxes of existing business locations and, hence, provides a special incentive to obtain tax revenue from new businesses. 36 Another fiscal distortion is that municipalities might obtain the fiscal benefits of new development without facing costs for disaster response, which may be borne by higher levels of government. This would encourage adoption of weak disaster prevention standards.
Second, competition in product or capital markets may be imperfect, leading to efforts by states to capture firms or monopoly profits, or to avoid unemployment. For example, because OPEC sets prices above the competitive level, the oil industry enjoys monopoly profits on oil because of OPEC's price-setting activities, increasing the incentive to engage in potentially harmful activities in coastal areas that may increase risks from sea level rise or increased storm surges. State governments may tolerate these risks in return for a share of these firms' monopoly profits in the form of taxes or leasing fees.
Third, public choice problems may distort local decisions, leading to capture of the regulatory process by industry. Real estate developers, for instance, may have undue influence on land use decisions. This might lead to excessive development of vulnerable regions, such as low-lying areas. Political influence by industry could also lead to destruction of wetlands that buffer storm surges. Fourth, jurisdictions may be large enough to affect global prices, leading to protectionist policies. For instance, a country that controls a major global industry might use a high level of regulation as a way of providing benefits to local residents while the costs are passed on to foreign consumers. This factor, however, does not seem particularly relevant to climate adaptation.
Thus, the race-to-the-bottom question is potentially relevant to climate adaptation standards. For instance, local jurisdictions that are eager to attract new development might allow building in flood plains or encourage unwise development by providing subsidized insurance against storm or flood damage. When the financial burden of resulting harms can be shifted to the federal government, such as in the form of federal disaster relief, states may have a lower incentive to regulate in order to avoid potential harms than if the state government itself had to pay for the harm.
Nevertheless, in the context of climate adaptation, spillover effects are probably a more compelling reason for federal intervention than the race to the bottom. Other federal intervention may be ancillary to mitigation efforts-for example, requirements for water conservation in order to reduce water-related energy usage. In addition, some states may be lacking in the technical capacity to implement their own adaptation planning effectively.
No doubt, much of the adaptation effort will be entirely within state control, but there is a definite argument for some federal role in setting adaptation standards. No doubt there will also be arguments for federal funding of adaptation projects as well, a topic considered in the next section.
III. FINANCING ADAPTATION EFFORTS
Adaptation will not be cheap. In terms of federalism, the question is how financial responsibility will be divided between the federal government and the states. Will states finance all or most adaptation, or will the federal government pick up most of the expense?
A. State Funding Under the "Beneficiary Pays" Principle
It is easy to construct an argument in favor of leaving the financial responsibility for climate adaptation with the States. Normally, people have to pay for goods and services if they want to consume them-at least, this is the theory of a market economy. When the private market is unable to produce certain goods, perhaps because of collective action problems, the government steps in. The basic principle that the cost of producing goods should be borne by those who benefit from them remains appealing. On this theory, the individuals who benefit from adaptation should pay the cost. Usually, this theory would mandate state financing of adaptation efforts that benefit local citizens.
On an analogous issue in the theory of taxation, Eric Rakowski suggests that:
[a] nation committed to protecting its citizens as equals will attempt to maintain it s borders and to supp ly p eop le living t hroughout it s t errit ory w it h bas ic protection. But it cannot fully equalize protections throughout, at least not if it t axes all t he s ame, s o t hat thos e w ho choos e t o live in cert ain areas know that they take on some risks and costs, perhaps including private protection, as the price of their decisions. Privately purchased protection or the assumption of additional risk, coupled with equal taxes, is tantamount to equal protection with unequal tax payments. 37 In simpler terms, people who choose to live in riskier areas cannot fairly demand that their fellow citizens pay to provide them protection from these risks. We can call this the "Beneficiary Pays" adaptation principle: beneficiaries of adaptation should pay for adaptation.
The Beneficiary Pays adaptation principle would seem to call for placing the responsibility for adaptation at the lowest possible governmental level so that both costs and benefits would be concentrated on the same group. Thus, coastal measures might be financed by coastal states, or even better, by coastal counties within those states. Sometimes an adaptation project's beneficiaries will not correspond to any existing political entity. States might respond by creating a special purpose entity; it is easy to imagine climate change adaptation districts like today's drainage or irrigation districts.
Alternatively, states might finance adaptation projects through special tax assessments on the beneficiaries, just as the owners of property may have to pay a special assessment to finance sidewalks or other improvements. For instance, if new varieties of wheat are needed because of climate change, wheat farmers might pay a special fee to help develop the new varieties, or if a flood zone needs additional levees, landowners might pay a special tax.
On one hand, Beneficiary Pays is an appealing adaptation principle in terms of eliminating moral hazard and rent-seeking. If project beneficiaries have to pay for projects, they are unlikely to want to overinvest beyond the project's benefits or to lobby the government for projects that will raise their taxes more than any corresponding benefit they receive. On the other hand, if someone else is paying, localities may demand unwarranted adaptation efforts either out of an abundance of caution regarding adaptation needs or simply to bring additional construction employment to the locality. To the extent that we are concerned about overinvestment in adaptation, Beneficiary Pays is the best solution.
However, Beneficiary Pays, as applied to adaptation, does not advance other possible social goals. It provides little incentive for pollution emitters to mitigate because the burden of adaptation costs falls on beneficiaries of projects, who suffer from climate impacts, rather than the emitters who cause the impacts. (To the extent that areas with high adaptation costs happen to coincide with areas with large emissions, it does provide governments a small additional incentive to reduce local emissions so as to reduce their own future adaptation costs.) It leaves the costs of climate change where it finds them, doing nothing to advance loss spreading as a form of social insurance. Furthermore, to the extent that we view emitters as culpable or unjustly enriched by their failure to mitigate, Beneficiary Pays does not advance the concept of just desserts. Finally, because benefits and costs fall on the same individuals, Beneficiary Pays also fails to serve any redistributive goal, and we may be concerned that poorer areas of the country will lack the financial or institutional capacity to manage adaptation.
Whether these are serious shortcomings depends, in part, on whether these other social goals are viewed as important. It also depends on whether we have alternative methods to advance those goals. For example, if we have optimum mitigation requirements, complete insurance for all risks, and a fiscal system that achieves our desired income distribution, we do not need to rely on adaptation financing to help achieve those goals. We may also think that principle of just desserts is not a valid goal for social policy, or that the circumstances of climate change do not involve any principle of just deserts. Thus, evaluating the normative appeal of Beneficiaries Pay may be complicated.
There are also practical issues to be considered. Determining the beneficiaries of a given adaptation project may be straightforward, thus limiting transaction costs. Yet this will not always be true. Adaptation projects may indirectly benefit other sectors of society. For example, a water storage project may primarily benefit users in the immediate area, but it may also offer a potential fallback supply to other users in unusual drought conditions. This is a particularly significant question with interstate waters, such as the Colorado River. Adaptation in one area may prevent local residents from moving elsewhere, which would have created the need for public services and infrastructure in those locations. Disputes over how benefits are allocated could become quite heated, with expert witnesses marshalling the evidence for attributing benefits in different ways.
Beneficiary P ays clearly supports use of state financing when beneficiaries of an adaptation measure are in-state. Such a system is also supported when mitigation incentives, loss spreading, and just desserts are seen as unimportant or irrelevant, or these other goals are addressed through different mechanisms. Thus, as a policy matter, much of the burden of adaptation should be on the state level. However, this does not mean that the federal government should be completely uninvolved, as we will see in the next section.
B. Federal Funding and the "Public Pays" Principle
The alternative is for the cost of adaptation to fall on the federal taxpayer. 38 The underlying adaptation principle could be called "public pays," which rests on the premise that society as a whole should protect individuals from certain kinds of harm such as climate change. This system achieves the maximum amount of loss-spreading, in essence providing social insurance against the risk of climate change. It expresses the idea that climate change is a national problem, thus, emphasizing national solidarity in the face of the threat. To the extent we are satisfied with the tax system in distributional terms, it also provides the right distributional result for climate costs.
We can imagine several ways for this principle to be implemented. The federal government might simply take adaptation as its own responsibility and pay for projects directly from the Treasury. Alternatively, state and local governments might receive federal grants to engage in 38. For present purposes, it is irrelevant whether the government finances projects directly through taxes or by issuing bonds, which will later result in payments financed through taxes. It would make a difference, however, if imperfections in the bond market allowed the government to transfer some of the costs away from taxpayers to bondholders. This might have different loss-spreading and distributional effects than taxation, depending on the identity of the taxpayers. For example, if the federal government sold all of the bonds to foreigners and then defaulted, the taxpayers might escape any financial responsibility (though the government's credit might be impaired.) On the other hand, if the government did not default, then adaptation costs would be pushed later in time to fall on the shoulders of later taxpayers when the bonds are paid off. Although it rates well in terms of loss-spreading, federal funding is problematic along other dimensions. Particularly, it maximizes the potential for moral hazard and rent seeking, since localities have an incentive to seek financial funding above and beyond their true adaptation needs. In the worst-case scenario, climate adaptation might become one of the biggest pork barrels in history.
Use of federal funds may be particularly attractive, however, when it can be used as a mechanism to place adaptation costs on emitters. This can be justified on the basis of fairness because emitters knowingly contribute to intensifying an already harmful situation and in the process may save the costs of emission reduction. Using a carbon tax or proceeds from auctioning emissions allowances to fund adaptation redistributes funds from emitters to victims of climate change. Thus, "federal taxpayer pays" is a potentially plausible basis for reallocating some adaptation costs to emitters, which could be more easily done at the federal level.
In short, federal financing of adaptation is appealing when the need for adaptation is easily monitored (reducing the incentive to rent-seek), when there is little risk that adaptation will cause undesirable reductions in self-protective action by beneficiaries, when doing so addresses wealth inequalities between states, and when the cost can be shifted to emitters. As with setting adaptation standards, the strongest argument for federal funding is probably spillover effects. When infrastructure projects or other adaptation efforts affect multiple states, a federal financing role is appropriate.
These arguments point toward a real but limited federal role. Adaptation projects should not be federally funded when there are no spillover effects across state lines, no obstacles to state provision of the adaptation, and no strong claim for national solidarity. Still, this leaves a substantial category of cases in which federal funding is appropriate.
Regardless of these policy arguments, we can probably anticipate a major federal role in financing adaptation. In 2006, the federal government spent $76 billion on infrastructure, and over the past decades federal infrastructure spending has risen about two percent annually. 39 This is about a quarter of total infrastructure spending. 40 There is no reason to think that the federal government will play a smaller role in infrastructure expenditures due to climate change.
IV. CONSTITUTIONAL FEDERALISM AND ADAPTATION
So far, we have been concerned with the policy question of what roles should be played by the states and the federal government. We must also consider the constitutional question as to what role the federal government can play. 41 Briefly, the federal government can (a) adopt adaptation standards applicable to private parties; (b) adopt standards to govern state activities, (c) attempt to mandate that states adopt and enforce adaptation standards; or (d) place conditions on funding to obtain compliance with federal standards.
A. Federal Power to Impose Adaptation Standards
State regulations might run afoul of federal preemption or, conceivably, the dormant commerce clause, although neither issue seems immediately apparent for state restrictions on land or water use, construction codes, or other types of state regulatory standards. 42 Thus, constitutional issues with state adaptation standards are not likely to be pervasive. Some federal adaptation measures, however, might encounter constitutional challenges.
For instance, the federal government might impose water-use restrictions on upstream users in the case of a severe drought on an interstate water body. The users in question might be commercial or residential. The federal government may also want to protect isolated wetlands or other habitats to assist species that have suffered from climate impacts. Such measures might be attacked as exceeding Congress's legislative authority under the commerce clause.
The commerce clause gives Congress the power to regulate interstate and foreign commerce. Until the late nineteenth century, this provision 40. Id. 41. There are also possible constitutional issues about state efforts, but they are more likely to involve t akings is sues, s uch as t he ability of s t at es and cit ies t o ban floodplain development.
42. Cooperative efforts between states might also run afoul of the Compact Clause in the absence of congressional approval, and it is also conceivable that cooperative agreements between states and Canada or M exico to deal with common problems might be subject to foreign affairs preemption. 
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did not cause much legal perplexity simply because Congress rarely attempted to use this power. 43 With the rise of the modern regulatory state, all of that changed. 44 The cases since the Civil War can be divided into three periods.
The first period began around 1890 when Congress became active in regulation and ended abruptly during the New Deal. The Court vigorously policed federal legislation to ensure that laws were limited to interstate transactions rather than regulating local matters. Agriculture, manufacture, and mining were not considered to be "commerce," nor were local retail transactions. 45 Thus, much of what the federal government now regulates was considered off limits during this time period. 46 The Court was not absolutist even during this period. Rather, as discussed below, it was sometimes willing to allow federal regulations that were directed at noncommercial goals or that reached intrastate transactions. An understanding of these doctrines is needed to comprehend later developments. Three major exceptions existed to the general requirement that the object of regulation be some essentially interstate aspect of the transaction. First, Congress could close interstate commerce to noxious items or persons, even if they caused no harm while actually in transit. 47 For instance, it could ban the interstate sale of lottery tickets even though the actual transportation of the pieces of paper across state lines was harmless. 48 Second, Congress could regulate local actors or events if they were part of the "stream of commerce." 49 Thus, when cattle were shipped into a state to be slaughtered, with the meat being almost immediately shipped out to other states, the local operations of a slaughterhouse could be regulated. could regulate local transactions that had a sufficient impact on interstate commerce by preventing state regulators from shifting costs from local rail shipments to interstate shippers. 51 However, these exceptions were not construed broadly enough to save much of the early New Deal legislation from the constitutional axe. 52 The collision between the Court and the New Deal resulted in the famous "switch in time that saved nine" of 1937, when the Court reversed itself under fierce political pressure and began to uphold New Deal legislation. 53 Whether the political pressure directly caused the switch is debated among modern constitutional historians, 54 but within a few years, Roosevelt's appointments had transformed the composition of the Court. 55 From 1937 to 1995, the Supreme Court rejected every commerce clause challenge to federal regulation of the private sector, without exception. 56 Until recently, it was safe to say that the commerce power was effectively unlimited. Cases such as Hodel v. Indiana gave such a high degree of deference to Congress that almost any imaginable statute seemed likely to be upheld. 57 For this reason, the Court's decision in United States v. Lopez, 58 which opened the third period of commerce clause history, surprised many observers. A majority of the Court in Lopez departed from almost sixty years of past practice by ruling that Congress had exceeded its powers under the commerce clause in a regulation of private activity. Specifically, the Court struck down a federal statute prohibiting the possession of firearms in the vicinity of schools.
Chief Justice Rehnquist's opinion for the five-Justice majority in Lopez attempted to limit the commerce power, without overruling any [VOL. 1: 259, 2009] Climate Adaptation and Federalism SAN DIEGO JOURNAL OF CLIMATE AND ENERGY LAW cases or imperiling any well-entrenched federal programs. 59 The opinion begins by invoking the original understanding that federal powers are "few and defined," while state powers are "numerous and indefinite." 60 Rehnquist emphasized that the original function of this division of powers was to assist in preserving liberty. 61 Admittedly, he added, the scope of federal power had greatly increased in the post-New Deal era, partly because of "great changes" in the economy and partly because of a desire to eliminate what were considered "artificial" restraints on federal power. 62 Having analyzed the post-New Deal case law, however, Rehnquist concluded that the statute limiting possession of firearms within the vicinity of schools did not fall squarely within the previously recognized scope of congressional power. He declined to expand that scope further. 63 In reaching this conclusion, he noted that the statute related to education, which was traditionally a core area of state concern, that Congress had made no findings at the time about the effect of the prohibited activity on interstate commerce, and that the statute required no proof of any nexus between the defendant's activity and interstate commerce. 64 The Supreme Court has yet to declare any federal environmental regulation to be outside the scope of Congress's commerce power, though it has sometimes found that statutes violated state governmental immunities. the United States." The federal government asserted jurisdiction over the gravel pit under the Army Corps' "migratory bird" regulation, which claimed jurisdiction over intrastate waters that can be used by migratory birds. The Supreme Court held that the regulation went beyond the Corps' statutory authority. The Court expressed considerable doubt about whether the commerce clause would support the migratory bird rule and construed the statute to avoid this constitutional doubt. Finding "nothing approaching a clear statement from Congress," the Court rejected what it viewed as a "significant impingement of the States' traditional and primary power over land and water use." In the more recent case of Rapanos v. United States, 67 the Court attempted (not very successfully) to provide guidelines for determining which wetlands fall within the federal government's statutory authority but notably failed to explore potential constitutional concerns. 68 There are several areas relevant to adaptation in which the new federalism decisions may conceivably threaten federal environmental regulation. The most vulnerable regulations are those that do not directly address interstate effects or specifically target commercial activities. For instance, the Safe Drinking Water Act imposes drinking water standards on public water supplies, which are often provided by local government. 69 To the extent that these activities are considered noncommercial, Lopez might limit federal regulation. 70 The Endangered Species Act regulates the "taking" of endangered species, 71 which includes some forms of habitat modification. 72 It may debatable whether a particular species has any actual effect on commerce, and the activity [VOL. 1: 259, 2009] Climate Adaptation and Federalism SAN DIEGO JOURNAL OF CLIMATE AND ENERGY LAW in question may not be commercial. 73 The Clean Air Act mandates reductions in air pollution levels that may require controls on sources such as leaf-burning, residential fireplaces, personal driving, and barbeques, as well as pollution from government-owned vehicles and buildings. 74 Such pollution may or may not have any measurable interstate effects.
In Gonzalez v. Raich, the Court placed an important limitation on Lopez by reaffirming that Congress can regulate purely local activities under certain conditions. 75 If they are part of a class of activities that have a substantial cumulative effect on interstate commerce, where excluding the local activities from regulation might undermine the regulation of the interstate market, they can be regulated. 76 Justice Scalia emphasized in a concurring opinion that the regulation in Lopez had not been part of a larger regulation of economic activity. 77 Thus, there seems to be a solid majority for allowing regulation even of purely "local" activities as an ancillary part of comprehensive federal regulation.
To the extent that Congress's power over adaptation is subject to constitutional limits, creative responses may be possible. Environmental trading systems may provide one way to expand the federal government's effective reach. Consider the problem of protecting wetlands from development, which may be particularly important because of the stress placed on the wetlands inventory by climate change. 78 The government might allow banking of isolated wetlands (over which it arguably does not have jurisdiction) to be used for mitigation by developers of other wetlands over which it does have jurisdiction. 79 Such use of isolated wetlands for mitigation would not exceed the commerce power, for the only actual regulation that takes place involves non-isolated wetlands over which the government does have clear jurisdiction. That the owners of such covered wetlands choose to meet their mitigation obligations through restoration or preservation of isolated wetlands is not the government's regulatory mandate.
Arguably, once a banking system is established, the banking system itself becomes a form of interstate commerce. This justifies federal regulation because the isolated wetlands are now directly involved in interstate transactions. This may seem like a form of boot-strapping, but, in theory, the federal government's power over commerce should not depend on whether the market in question is "natural" or created by government intervention. For example, the market in government bonds is surely a form of interstate commerce subject to federal regulation. There is no doubt that the Supreme Court would be quite skeptical if it appeared that the trading system was established or intrastate actors were included within the market solely to establish a foothold for the commerce power. The Supreme Court might be more sympathetic if the federal market merely subsumed preexisting state markets or if the inclusion of the intrastate sources took place as the result of private initiatives.
In the end, the barriers to the federal government's issuance of adaptation regulations are more likely to be political than constitutional. Adaptation involves areas such as water law and land use that have traditionally, and to a large extent, been left to the states. Federal incursions on those domains will encounter political resistance, in addition to whatever threat of judicial resistance may exist.
B. Directly Mandating Action by States
When the federal government regulates private entities, it may also impose the same requirements on state and local governments. As discussed in the next paragraph, such regulation of state and local governments is within Congress's power-the states have no special immunity from the kinds of regulations that apply to private actors.
The Court in Garcia v. San Antonio Metropolitan Transit Authority overruled National League of Cities v. Usery, in which the Court limited the federal government's ability to interfere with the integral governmental 79. Some difficult design questions might be posed by such a system in order to prevent credits for lands that would not have been developed in any event.
Thus, regulation of states is permissible even if compliance is costly and requires them to take affirmative legislative or administrative action, provided that the regulation targets the conduct of the state government rather than requiring the state to regulate private parties.
C. Using Fiscal Powers as Leverage
Flood insurance exemplifies federal use of funding as leverage to control land use. Flood insurance presents a tricky set of problems. If it is priced too high, people may simply fail to become insured. If it is priced too low, society is in effect subsidizing individuals to build in high-risk areas. Obviously, the solution is to price it "just right," but finding the right level may not be easy, especially since there is no private market to use as a benchmark. 87 Insurance that is too inexpensive compared to actual risks may actually encourage construction in flood zones. To counter this risk and other development pressures, the government ties the availability of flood insurance to risk mitigation measures, such as land use planning. 88 This way of using funding to shape behavior will undoubtedly be attractive to Congress. Other options for Congress include using subsidies or tax benefits to encourage climate adaptation or require states to adopt adaptation programs under threat of losing federal funding.
The Supreme Court has given Congress broad discretion over its uses of fiscal power. The Tax and Spend Clause provides: "The Congress shall have Power To lay and collect Taxes, Duties, Imposts and Excises, to pay the Debts and provide for the common Defence and general Welfare of the United States . . . " 89 Congress has often used these powers not simply for revenue purposes or to finance government programs but to shape private behavior or state programs. The Supreme Court has made the breadth of the spending power clear. A century ago, the Court upheld a discriminatory tax on margarine, clearly intending to disfavor the product. 91 Closer to the middle of the twentieth century, the Court upheld a special tax on bookies, despite the effect of the tax in deterring the activity. 92 The leading case on the taxing power is now Steward Machinery v. Davis, which upheld the unemployment compensation provisions of the social security law.
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These provisions established a federal taxing and conditional spending program to encourage the states to adopt federal unemployment compensation standards. 94 The federal statute imposed a federal payroll tax on employers, but the employer received a tax credit for any contributions made to a qualifying state plan. 95 Among other requirements to qualify for the tax credit, a state plan had to place its contributions in a federal trust fund. The Court found that these provisions gave a legitimate inducement for states to participate in the plan rather than coercing them to do so. 96 Thus, it would be appear to be proper for the federal government to place a tax on construction in flood zones or on conversion of wetlands to dry land. Similarly, Congress could offer tax credits for landlords who provide air conditioning to low income tenants, or Congress could allow faster depreciation rates for investments located in less vulnerable areas in order to encourage investment in those regions.
The problem of conditions on spending is trickier. South Dakota v. Dole is the leading modern case recognizing a mild constitutional constraint on the federal government's use of conditional grants to pressure states into adopting federal requirements. 97 In Dole, Congress withheld certain highway funding from any state that allowed eighteenyear-olds to purchase alcohol. The Twenty-Third Amendment, which repealed prohibition, seems to give states the right to set their own rules conditions on spending for higher education to force colleges to give access to military recruiters, despite objections that military's "don't ask don't tell" policy violates campus anti-discrimination rules governing interviews by employers in such matters. Nevertheless, the Court upheld the statute. The Court rejected the claim that the Constitution forbids the use of the spending power to accomplish objectives that are otherwise outside of Congress's power. The Court found that the drinking age limitation was germane to the purpose of the highway funding because Congress wanted the funds to be used to provide safe highways, and underage drinkers present a higher risk of unsafe driving. 98 Thus, in using funding as leverage, Congress is restricted in its choice of "currency;" the funding has to be related to the leveraged activity.
The Dole Court also emphasized that only five percent of the state's highway funds were at issue, so the statute provided a mild inducement rather than a coercive threat. 99 Thus, Congress could offer the states financial benefits in order to get them to comply, but it could not make the stakes too high. In other words, there is a somewhat ill-defined price control regime in the market for constitutional rights-the federal government can offer some inducement but not too strong an inducement.
The germaneness and proportionality requirements-or to put it another way, the currency and price controls-have serious drawbacks. First, because these restrictions block exchanges that the parties actually desire, they are likely to be met by evasion. If states are really willing to do something in return for receiving money in another program, and if Congress wants to offer this bargain, it is as difficult to prevent such deals from being made as it is to prevent any other victimless crime. It is especially difficult to block these restrictions when the parties have a long-term or repeat relationship because denying legal enforceability will not necessarily prevent informal quid pro quos. Second, Dole entails line-drawing problems about the degree of germaneness and the scale of the inducement, as well as inviting drafters to phrase the purpose of the statute in such a way as to connect with spending conditions. Finally, it seems a bit paternalistic toward state governments to "protect" them from getting funding in return for agreeing to conditions. Adults and sovereign governments can normally enter into whatever bargains they choose, with no one demanding to know if the promise of one party is germane to the quid pro quo of the other or whether one party is being offered too large of an inducement. Why should state governments be treated differently, as if they were underage adolescents or mental incompetents in need of protection from ill-advised agreements?
Despite these drawbacks, Dole is clearly the law. to agree to modify their conduct. Thus, Congress can condition funding for state infrastructure on compliance with adaptation standards for that infrastructure or the users of the infrastructure. It can use flooding insurance or other financial inducements to get cities and states to restrict development in vulnerable areas. Likewise, it can restrict public health funding to only those locales that have adequate programs to deal with heat waves.
V. CONCLUSION
As we saw in Part I, climate change will have major impacts on the United States, including flood risks and loss of coastal areas from sea level rise, more severe droughts in some areas, and increases in some public health risks. These potential impacts will require difficult and expensive adaptive measures. In a federalist system, different levels of governments are likely to share responsibility for these responses.
Climate adaptation is likely to elicit a mix of federal and state responses. State and local governments will do much of the heavy lifting. The federal government has a role to play, however, where state governments are ineffective, where there are interstate spillover effects, or where strong equitable considerations come into play. That federal role may take the form of creating adaptation requirements that must be met by state and local governments and the private sector. Alternatively, the federal government may use its taxing or spending powers to provide incentives for adaptation. As we saw in the last section, the applicable constitutional doctrines are complex and may limit some forms of federal intervention such as federal directives that states regulate private activities. But the Constitution will restrain the federal government, if at all, only at the margins.
The future importance of these issues depends in part on what actions society takes to limit emissions and mitigate climate change. On the one hand, climate adaptation may be a relatively low-level priority if we avoid tipping points and rigorously control emissions. On the other hand, if effective mitigation does not take place and society is faced with massive climate impacts, adaptation will become one of society's highest priorities. In either event, all levels of government will be called upon to play a role in dealing with the impacts of climate change Hopefully, mitigation will be swift and effective, making this Article marginal in importance. But without mitigation, adaptation will loom large, and the issues discussed in this Article will shape state and federal responses to climate change for decades, if not centuries, to come.
